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regime is much mom menable to theore t ica l  development than pool 
nucleate boiling, 
Lo A, Bromley in 1948 (Refs, 3 and 4), based on the similarity t o  
condensation, a great deal  of effort has been expended on improving 
the thesry and extending it t o  different boiling surface geometries, 
The theories  are best summarized with respect to the geometrical 
configurntion, 
t h e  vapor f i l m  m3y be important and are discussed at the end of t h i s  
section, 

Since the original theore t ica l  der ivat ions by 

Corrections for the  effect of thsmal radiation throiagh 

I I.= Hori&ostal Cylinders, Bromlay a s origlnal equRtion WES: 

where: The c o n s t a t  Cl wa3 f c w d  t o  be bracketed theoretically 
from 
0.724 (liquid moves completely f reely with the Vapor). 
An average experimentsf value of C1 = 0,62 was 
determined by BromLey froa experimental data, 

(9,512 (stagnant l i qu id  surrounding the tube t o  

and a l l  vapor properties are evaluated at: 

Brmley later [Ref. 97) modifiec? %quation 2 t o :  
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in Equation 8 =c* It should be noted that the characteristic length, 
cancels out, 

More recently, Eerenson ( Refo 102) utilized the Taylor i n s t ab i l i t y  
concept t o  Oerive the following esqarathn in terns of the tiayleigh 
nmbes;. for the region of the minimum: 

0 4 2 5  bB [ 

Vertical - ~ ~ ~ g g ~ e  Brorilley (Refs., 3 and 4)  a l s o  deri-aed ea 
e-  session for f i l n  boiling from a vert ical  surface assirming lminar 
f?o-.~, ,  in terms c;f the averege Nusseit nixaber c1x-e~ a vertical length 
L snd the Rayleigh number, h i s  expression w a s :  
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where 2 

W L 

Ti l  the case of N2 boiling on a 0,STO-lnch horizontal. czr'-ion tubz 
atmapheric ~ r c s s u ~ e ~  he found t h a t  the r a c i u t i c n  cont r ib~?t ion  

b:ecsn;e important a5ove a xaI.1 tempera2ure of ahout 
evaluations of the effect of themal r ad ia t ion  on film bo5lin.g have been 
presented by Chang (Ref, 101) and Koh and Milsoa (Ref, lOi;>.  

~ O Q ' P ,  piore recent 





. 
a .. 

h Zonvm:tion heat tranafor coeffisient D 

BEdi.at i ~ n  he.:t transfer eoefi'iciarr i; hf 

1: Thei-Lle 1 cond;.l.etivitg 

T3 

Charac t eri 9 t %c length 

Saturat ion temperature 
c L 

m 1. Wall temperature 
.I 

Absorptivity of liquid 

Emissivity of wall 
aa, 
C w  
x Latent heat sf vaporization 

P Density 

cr Surface tension 

(I- Stefan-Boltmann constant for r ~ c i i ~ t i o n  

Siibs csaipt s 

L Liquid 

V \Tapor 
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